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Abstract
Previous literature has shown that risk factors for delinquency include individual
characteristics of impulsivity and risk-taking as well as contextual influences such as
neighborhoods, parenting and engagement in physical activity (e.g., exercise, sports).
Theory suggests that individual characteristics interact with contextual factors to
influence child development, however evidence is limited. The current study examined
the interaction between these individual and contextual risks to influence childhood
delinquency in a community sample of 89 children ranging from 9 to 12 years of age (M
= 10.4, SD = 1.1). Questionnaire measures showed that both caregiver report of
impulsivity and self-reported risk-taking were positively associated with self-reported
delinquency, yet no interactions with contextual factors were found. When using
computer tasks, neither impulsivity nor risk-taking were significantly associated with
delinquency. However, a risk-taking by physical activity interaction was found, such that
at low levels of physical activity risk-taking was positively related to delinquency, yet at
high levels of physical activity, risk-taking and delinquency were unrelated. Thus,
programs that involve physical activity may be useful prevention and intervention
strategies for risk-taking children.
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Chapter 1
Delinquency and Temperamental Risk
Children under the age of 15 account for 29% of all juvenile (persons under age 18)
arrests in the United States (Snyder, 2008) and the early onset of delinquency has critical
implications. The cost to society of juvenile violent crime is estimated at $158 billion annually,
which includes both victim and government costs (Welsh et al., 2008). Delinquent youth,
offending between the ages of 7 and 12 years inclusive, are also two to three times more likely to
become serious, violent and chronic offenders than are adolescents whose delinquent behavior
begins in their teens (Loeber & Farrington, 2000). Thus, a better understanding of factors related
to early delinquency is needed for the refinement of current prevention and intervention
strategies.
Defining delinquency can involve complex issues, however for the purposes of this study
delinquency characterizes behavior committed by individuals under the age of 18 years which if
known to official authorities could result in legal action (Miller, 1958). As one would expect
with such an important topic, there is extensive research identifying risk factors for childhood
delinquency, defined as offending (see Farrington, 2007). Within this literature, many
temperamental styles have been found to be early predictors of delinquency in late childhood and
early adolescence, defined by problem behaviors such as stealing, attacking others and vandalism
(e.g., Loeber, 1990). Two common risks for conduct problems and later delinquent behavior are
the temperamental characteristics of impulsivity and risk-taking (Rothbart & Bates, 1998; White
et al., 1994; Wood, Pfefferbaum, & Arneklev, 1993). Both impulsivity and risk-taking may put
children on a developmental pathway to delinquent behavior. However, contextual factors (e.g.,
family, friends, neighborhoods, activities) also play a significant influential role in preventing
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adolescent drug use and delinquent behaviors such as stealing, attacking someone with a weapon
or gang fighting (e.g., Bauman & Ennett, 1996; Fauth, Roth, & Brooks-Gunn, 2007). Moreover,
contextual factors have been found to serve as protective factors against temperamental risks
(e.g., Wikstrom & Loeber, 2000; Valois, MacDonald, Bretous, Fischer, & Drane, 2002).
Bronfenbrenner’s ecological systems theory (1979) suggests that human development is
influenced by several individual and contextual factors, which interact to influence child
development. In contrast, Piaget’s theory (1972) only focuses on the individual by suggesting
cognitive developmental stages of the child. Particular ecological systems such as the family,
community and activities of the child have direct effects on behavioral outcomes; however their
interactions with individual factors are widely unknown. Thus, it is important to understand the
impact of these contexts on individual characteristics that put children at risk for child
delinquency to better inform prevention and intervention strategies. Accordingly, the goal of the
current study is to examine whether impulsivity and risk-taking are uniquely associated with
early child delinquency. Additionally, neighborhood safety, parental monitoring and physical
activity are examined as potential moderators as these variables target community, familial, and
extracurricular environments of the individual which are believed to interact with individual
characteristics (Bronfenbrenner, 1979) and have been shown to be related to child delinquency
(e.g., Lynam, et al., 2000).
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Chapter 2
Individual and Contextual Risk Factors
Impulsivity
Impulsivity is a personality trait characterized by the tendency to act with less
forethought than do most individuals of equal ability and knowledge (Dickman, 1993). Factor
analytic techniques reveal a four-facet structure of impulsivity: urgency, lack of premeditation,
lack of perseverance and sensation-seeking (Whiteside & Lynam, 2001). Impulsivity is a known
individual risk for many child and adolescent outcomes, with research linking impulsivity to
externalizing problems, substance use, unintentional injury, and delinquency (Acton, 2003;
Eisenberg et al., 2004; Farrington & Loeber, 1999; Schwebel & Bounds, 2003). For example, a
large longitudinal study found that high levels of impulsivity measured in kindergarten children
were a robust predictor of the early onset of stable, highly delinquent behavior (e.g., vandalism,
stealing, trespassing, fire-setting, fighting, etc.) at ages 11 to 13 (Tremblay, Pihl, Vitaro, &
Dobkin, 1994). Further, impulsivity predicted severity of adolescent delinquency, from minor
delinquency such as stealing money from mother’s purse to serious delinquency such as breaking
and entering, above and beyond the effects of SES and IQ (White et al., 1994). Theorists on
impulsivity explain this association by highlighting neurological deficits in the prefrontal cortex,
which play a role in behavior regulation (e.g., Spinella, 2004). Impulsive individuals demonstrate
less ability to inhibit behavior as well as show a lack of reflection upon the consequences of their
behavior (Patterson & Newman, 1993). These deficits in impulse control may be the source of
poor judgment as consequences fail to become internalized. Research on impulsivity has also
characterized these individuals as overly reward focused as they demonstrate difficulty in
delaying gratification in laboratory tasks (Logue, 1988). These aspects may result in leading to a
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more risky lifestyle including disregard for rules and the law, which may ultimately lead to
delinquent behavior.
Risk-taking
Risk-taking behavior, on the other hand, involves any activity that contains some
potential for danger or harm while also providing an opportunity to obtain some form of reward
(Leigh, 1999). When comparing risk-taking to impulsivity, results reveal that although the two
may be overlapping (r = 0.36), risk-taking and impulsivity are conceptually distinct constructs
(e.g., Lejuez, Aklin, Zvolensky, & Pedulla, 2003; Eysenck & Eysenck, 1977). For example, risktaking has been shown to follow a pathway to substance use, independent of impulsivity (Wills,
Sandy, & Shinar, 1999). Risk-taking has been strongly linked to sensation-seeking (r = 0.56;
Lejuez et al., 2003), which is believed to be a temperamental construct due to biological bases in
the excitatory and inhibitory centers of the central nervous system (Zuckerman, 1994). This link
can be explained such that in situations that entail risk, individuals high in sensation seeking find
the experiences worth the risk and value the sensations of the activity more than most individuals
(Zuckerman, 1994). Research on risk-taking has consistently focused on the associations with
negative health and safety outcomes such as drug and alcohol dependence, reckless driving
behavior, sexually transmitted diseases and delinquency (Arnett, 1990; DiClemente, Hansen, &
Ponton, 1996; Leas & Mellor, 2000; Zuckerman, 1979). For example, evidence suggests that
juvenile offenders engage in more rebellious, reckless, and sensation-seeking leisure activities
than non-offenders (Lavery, Siegel, Cousins, & Rubovits, 1993). Converging evidence also
shows a consistent relation between risk-taking behavior and delinquency, such that high levels
of risk-taking are related to high levels of delinquency (Arnett, 1992; Reddon, Pope, Friel, &
Sinha, 1996).
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Self-control theory posits that risk-taking is the product of people who lack self-control and
in effect are also impulsive, insensitive, physical and short-sighted (Gottfredson & Hirschi,
1990). Steinberg (2007) argues that normal neuropsychological development during adolescence
allows for increased vulnerability to risk-taking. That is, while logical reasoning abilities fully
develop during puberty, psychosocial maturity (i.e., impulse control, delay of gratification,
resistance to peer influence) remains underdeveloped. As a result there is an increased
susceptibility to psychosocial influences of risky behavior during this stage of development.
Similarly, Zuckerman (1979) suggests that humans have a natural tendency to either approach or
withdraw from novel stimuli and the need for these sensations and experiences is labeled as the
physiological trait of sensation-seeking. Possessing a higher level of sensation-seeking than the
level of cognitive inhibitory reaction, or anxiety, tends to lead individuals to engage in risktaking behavior. Other explanations for risk-taking behavior see risk-taking as a normal
developmental process where children and adolescents seek autonomy to develop a sense of
identity (Allen, Aber, & Leadbeater, 1990; Jessor & Jessor, 1977). Jessor and Jessor (1977)
believe risk-taking in late childhood/adolescence is functional and goal-directed as children
attempt to fit in with social roles by trying to achieve adult status. Thus, risk-taking behavior
may be a normal, rebellious, adolescent stage characterized by breaking parents’ rules and
experimenting with alcohol, cigarettes and sexual behavior. The current study’s age group of 912 year old children is ideal, as it utilizes a sample of children transitioning into adolescence and
may capture early indications of risk-taking propensity and its links to an early onset of
delinquency. This population is unique to that of previous studies in this area, which focus
almost solely on influences of adolescent risk behaviors.
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Interactive Effects between Contextual Influences and Individual Characteristics
Many factors have also been shown to have interaction effects with impulsivity and risktaking and their association with delinquency. For example, previous studies show that
neighborhood risk interacts with impulsivity to predict delinquency, such that children living in
economically disadvantaged neighborhoods were at increased risk for the effects of impulsivity
on delinquency, measured in subtypes of status offenses (e.g., truancy), vice and drug offenses,
theft, violence and total number of delinquent acts (Lynam et al., 2000; Meier, Slutske, Arndt, &
Cadoret, 2008). Impulsivity has also been found to have interactive effects on the positive
relationship between drug use and sexual risk behavior, suggesting that impulsivity increases the
likelihood of risky sexual behavior for drug users (Semple, Zians, Grant, & Patterson, 2005).
Furthermore, the relationship between anger and problem behavior in adolescence has also been
found to be stronger among those with high compared to low levels of impulsivity (Colder &
Stice, 1998). In addition, peer delinquency and impulsivity interact to predict child delinquency
suggesting that peer influences vary depending on the level of impulsivity of the child (Vitulano,
Fite, & Rathert, in press). With regards to risk-taking behavior, social and personal resources
have been found to interact with risk-taking behavior to predict both young adult drug use and
antisocial behavior such as damaging property or stealing (Maggs, Frome, Eccles, & Barber,
1997). That is, adolescents’ higher status socio-economic backgrounds, parental support, and
GPAs predicted lower levels of drug use and antisocial behavior, but only for those who
previously engaged in higher levels of risk-taking taking behavior. Thus, impulsivity and risktaking seem to be significant individual characteristics that are influenced by children’s
environment and lifestyle.
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Neighborhood Safety
The influence of neighborhoods on healthy child development has been thought to affect
many domains. Children living in disadvantaged neighborhoods are at risk for school-dropout,
teenage births, internalized symptoms, and behavioral disorders (Brooks-Gunn, Duncan,
Klebanov, & Sealand, 1993; O'Neil, Parke, & McDowell, 2001; Wandersman & Nation, 1998).
One of the key components of neighborhood disadvantage is crime/safety, which is believed to
impact mental health (Wandersman & Nation, 1998). Aneshensel and Sucoff (1996) found that
in a large sample of adolescents, the perception of neighborhood safety influenced their behavior
such that more threatening neighborhoods were associated with increased symptoms of
oppositional defiant and conduct disorders. Furthermore, low neighborhood attachment and
community disorganization are risk factors for child delinquency (Arthur, Hawkins, Pollard,
Catalano, & Baglioni, 2002). That is, youth who report less bonding to their neighborhoods as
well as those who live in communities with high population density, physical deterioration and
high rates of crime are at risk for juvenile crime and drug use.
The neighborhood disorder model posits that neighborhood incivilities, such as
vandalism, street harassment and gang presence, impact residents’ fear of crime, which in turn is
associated with subsequent increases in crime and juvenile delinquency (Wandersman & Nation,
1998). Furthermore, theorists on crime suggest that perception of neighborhood safety is a
contributing factor to neighborhood disadvantage. When the safety of residents in a community
is in danger, businesses and residents tend to move away from these areas, leaving
neighborhoods with a lack of many major resources (Felson, 2002). Neighborhood disadvantage
then tends to further impair safety with the prevalence of violence, drug use, and other antisocial
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behaviors associated with disadvantaged communities (Lambert, Brown, Phillips, & Ialongo,
2004; Markowitz, 2003).
Perceived level of neighborhood safety is an important contributing factor to child
delinquency because fear of crime can decrease residents’ willingness to intervene if they see a
problem in their community (Cantillona, Davidson, & Schweitzer, 2003). For example, Korbin
and Coulton (1997) found that the primary reason residents failed to intervene in their
neighborhoods was fear of retaliation. Perceived neighborhood safety has been shown to interact
with factors associated with childhood problem behavior. The effect of unsupervised peer
contact on externalizing behavior was strongest for children living in unsafe neighborhoods
(Pettit, Bates, Dodge, & Meece, 1999). Moreover, perceived neighborhood quality and child
temperament have been found to interact to predict behavior problems, such that poor
neighborhoods have been positively associated with problem behavior for children characterized
by low fear and high positive affect (Colder, Lengua, Fite, Mott, & Bush, 2006). Thus, it was
expected that neighborhood safety would attenuate the effects of risk-taking and impulsivity on
child delinquency.
Parental Monitoring
Monitoring of children’s behavior is an essential quality of parenting and has been known
to affect many areas of child development. Parental monitoring is defined as “active surveillance
or tracking of children’s behavior” (Stattin & Kerr, 2000). Among the areas that parental
monitoring has proven to influence are the safety of children, academic achievement and
delinquent behavior (Crouter, MacDermid, McHale, & Perry-Jenkins, 1990; Weintraub & Gold,
1991). For example, research shows that poor parental monitoring predicts substance use in
adolescents (Steinberg, Fletcher, & Darling, 1994) and affiliation with a drug-using peer group

9
(Chassin, Pillow, Curran, Molina & Barrera, 1993). Low parental monitoring also predicts
engagement in more risky sexual activity (Metzler, Noell, Biglan, Ary, & Smolkowski, 1994).
Most notably, lack of parental monitoring is a strong predictor of delinquent behavior (Patterson
& Dishion, 1985). This may be due to the fact that poorly monitored youth are also more likely
to have deviant friends (Dishion, Capaldi, Spracklen, & Li, 1995) and may be influenced by peer
pressure. Thus, adequate monitoring of children’s whereabouts and behaviors may be
preventative against numerous negative outcomes.
Theorists believe that deficits in parental discipline and monitoring jumpstart the
developmental process of child antisocial behavior (Patterson, DeBaryshe, & Ramsey, 1989;
Reid & Patterson, 1989). Harsh, inconsistent discipline and poor supervision in early childhood
can contribute to the development of conduct problems putting children at risk for peer rejection
and academic failure, which then lead to associating with deviant peers and ultimately results in
delinquency (Patterson et al., 1989). Baumrind (1991) demonstrates that authoritative parenting
style, which consists of monitoring, setting clear standards for behavior and non-punitive
discipline, predicted less drug use and more competence in adolescents compared to other
parenting styles. To deter children from this path, effective communication that increases
parents’ knowledge and monitoring of their children seems necessary. Further, increased parental
monitoring may serve to protect children from some of the risks associated with delinquency and
risky behavior. Monitoring has been consistently found to moderate delinquent peer influences
on children’s subsequent delinquent behaviors by buffering the effects (Pettit et al., 1999; Vitaro,
Brendgen, & Tremblay, 2000; Wood, Read, Mitchell, & Brand, 2004). Maternal monitoring has
been shown to moderate the association between temperament and externalizing behavior such
that more maternal monitoring weakens the link between difficult temperament on externalizing
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behavior (Brody, 2003). In regards to other risky behavior, greater parental monitoring was
associated with reduced sexual activity in children, even after controlling for age and gender
(Romer, Black, Ricardo, Feigelman, et al., 1994). Parental supervision plays such a critical role
in establishing internalized self-control that family factors may be the strongest predictor of
criminal behavior when compared to school and peer influences (Gottfredson & Hirschi, 1990).
Thus, parental monitoring may have potential moderating effects on other individual risk factors
for delinquency, such as impulsivity and risk-taking.
Physical Activity
Physical activity, defined as “any bodily movement produced by skeletal muscles that
results in energy expenditure” (Casperson, Powell, & Christensen, 1985), has many public health
benefits (e.g., Pate, Heath, Dowda, & Trost, 1996). It has been shown to reduce the risks
associated with numerous serious health problems, such as coronary heart disease, stroke,
diabetes, osteoporosis, colon cancer and obesity (U.S. Department of Health and Human
Services, 1996). In addition, exercise and physical activity have been shown to promote mental
health and academic adjustment (e.g., Fredricks & Eccles, 2005). However, recent nationwide
surveys revealed that only about half (49%) of the U.S. population reports participating in the
recommended amount of physical activity and almost a quarter (24%) report no leisure-time
physical activity as according to the Centers for Disease Control and Prevention (CDC, 2007).
Along with the clear physiological benefits, physical activity has been consistently linked
to positive adjustment outcomes in children and adolescents. Specifically, physically active teens
had higher grades in school, more self-esteem, less truancy and engaged in less risky behaviors
(Hunt & Hopko, 2009; Nelson & Gordon-Larsen, 2006). Children and adolescents involved in
physical and extracurricular activities demonstrate low levels of depression and antisocial

11
behavior (e.g., Duncan, Duncan, Strycker, & Chaumeton, 2002; Fleming et al., 2008; Fredricks
& Eccles, 2005). There is also evidence suggesting physical activity is related to reduced risk for
substance use (e.g., Kulig, Brener, & McManus, 2003; Werch, Moore, DiClemente, Bledsoe, &
Jobli, 2005). Further, participation in physical activity, through team sports, predicted having
more prosocial, academically-oriented peers (Eccles, Barber, Stone, & Hunt, 2003; Fredricks &
Eccles, 2005). Thus, it seems that physical activity improves cognitive and emotional skills while
also reducing the risk for antisocial behavior.
In addition to direct influences on delinquency, physical activity may also moderate
certain risks for these outcomes as well. However, few studies examine physical activity as a
moderator of adjustment outcomes. In a sample of college students, Carmack et al. (1999) found
a stress-buffering effect of physical activity, such that physical activity mitigated the relation
between stress and both physical symptoms and anxiety. Similarly, high intensity of physical
activity weakened the association between stress and psychological well-being in adolescents,
including anxiety, depression and hostility (Norris, Carroll, & Cochrane, 1992). Other findings
demonstrate that high levels of anger and impulsivity interact to predict increased adolescent
problem behavior (Colder & Stice, 1998), and those who are more physically active experience
less anger (Hassmen, Koivula, & Uutela, 2000). It may be that physical activity improves
psychological well-being and in effect attenuates the influence of temperamental risk on
delinquency and other negative outcomes.
Impulsivity and risk-taking may be associated with a lack physical activity, and in
addition, delinquent behavior may be the product of excess energy due to frustration or boredom.
Following this viewpoint, sports and other forms of exercise may help to exert energy that would
otherwise be used in delinquent ways. Through organized physical activities, coaches and adult
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spectators provide parental supervision and monitoring which may limit opportunities for
antisocial behavior (Stattin & Kerr, 2000). It seems that physical activity may benefit impulsive
and risk-taking children indirectly by promoting associations with prosocial peers as well as by
directly providing an outlet for excess energy.
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Chapter 3
Current Study
The goal of the current study was to examine the relations between risk-taking and
impulsivity and child delinquency in children age 9 to 12 years. This study also examined how
impulsivity and risk-taking interact with neighborhood safety, parental monitoring and physical
activity in predicting delinquency. Consistent with previous research, risk-taking and impulsivity
were expected to be positively related to delinquency. Further, high levels of neighborhood
safety, parental monitoring and physical activity were all expected to attenuate the effects of
risk-taking and impulsivity on child delinquency. The present study was a potential replication of
previous findings examining neighborhood safety as a moderator of impulsivity and delinquency
(e.g., Lynam et al., 2000); however, it is also a potential expansion on prior literature by
examining the risk-taking by neighborhood interaction as well as novel moderators (monitoring
and physical activity) of the impulsivity/risk-taking and delinquency association.
The current study also attempted to extend previous research by examining interactive
effects of risk-taking and impulsivity in a pre-adolescent age group, which may capture early
risks and protective factors of childhood problem behavior. Identifying contextual factors that
moderate individual risks may serve to inform preventive intervention on multiple ecological
levels (i.e., community, family, extracurricular activities). This study utilized computer-based
tasks in addition to questionnaires designed to measure impulsivity and risk-taking, providing a
major methodological strength.
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Chapter 4
Method
Participants
The current study included a community sample of 89 children (56% male)
ranging from 9-12 years of age (M = 10.4, SD = 1.1). The sample was racially representative of
the medium-sized, Southeastern city in which the data were collected, as the majority of children
(74%) were Caucasian, 20.5% were African American, 1% Asian/Pacific Islander, 0% Hispanic
and 4.5% were of another racial/ethnic group or biracial. Race was dichotomized for analyses
due to low rates of children identifying with the specific racial/ethnic minority groups (i.e. 1 =
Caucasian, 2 = minority). The sample included a variety of socioeconomic backgrounds with
annual household income ranging from $5,600 to $240,000 (median = $50,000) with
approximately 27% of the sample receiving public assistance. The majority of caregiver
respondents were mothers (85%), while fathers (11%) and other relatives also participated (3%).
Participants were recruited by flyers, which were distributed throughout the community.
Families’ completed a phone screen to ensure the child was the appropriate age and did not meet
any of the exclusionary criteria. Exclusionary criteria included unwillingness to not take
medication that would interfere with reaction time tasks (i.e., stimulants, anti-psychotics),
developmental delays, and non-English speaking families. Note, however, that all exclusions
were due to age (N=3).
Procedure
Children and caregivers were invited to participate in a study that required families to
come to the laboratory for interviews that lasted approximately one and a half hours. Caregiver
consent and child assent was obtained on the day of the study prior to participation. After
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consent forms were signed, caregivers and children were interviewed simultaneously in separate
rooms to ensure confidentiality. All survey questions were read aloud by the interviewers and
responses were entered directly into the computer by the interviewer using Medialab software.
Children also completed two computer tasks assessing risk-taking propensity (Balloon Analogue
Risk Task) and impulsivity (Point Scoring Reaction Time Task). During each computer task,
interviewers read aloud the instructions and monitored the children to make sure they understood
the objective of each task. Families as a whole were compensated with $45 and children
received a prize for participation. Interviewers were graduate and undergraduate psychology
students who underwent extensive training in the study protocol. The university’s institutional
review board approved this study’s protocol.
Measures
Risk-Taking
Risk-taking was assessed in two ways to validate our methods of measurement and to
capture multiple aspects of the construct. Participants completed questionnaire measures as well
as engaged in laboratory computer tasks.
Balloon Analogue Risk Task. The Balloon Analogue Risk Task (BART)-adolescent
version is a valid, reliable, performance-based, computer task designed to measure risk-taking
behavior (Lejuez et al., 2007). Participants attempt to earn points by pumping up balloons
presented on the screen. The goal is to pump up each balloon as much as possible without
causing it to explode. To obtain points, participants must click the “Save Points” button before
the balloon explodes to transfer points into a column of the left side of the screen. If the balloon
is pumped up past its explosion point, the balloon on the screen makes a popping sound and
potential points are lost. Points are given based on the number of pumps for trials in which the
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balloon is successfully saved. A new balloon appears after each time points are saved or a
balloon explodes until the participant has pumped up all the balloons (30 trials). The column on
the side of the screen reflects the amount of points earned and indicates the level of the prize they
have won (small, medium or large prize).
Risk-taking is measured by the number of pumps per balloon as well as the total number
of explosions, in that individuals who demonstrate a high number of pumps and/or a high
number of explosions are classified as demonstrating higher levels of risky behavior. The
probability that a balloon will explode increases with each pump (1/128 for the first pump 2/128
for the second, 3/128 for the third), making the average breakpoint 64 pumps. Since the total
number of pumps is constrained on balloons that exploded, the average number of pumps
excluding those balloons that exploded (adjusted number of pumps) is the primary measure for
risk-taking on the BART (Lejuez et al., 2003). The adjusted average number of pumps is
associated with drug and alcohol use, cigarette smoking, gambling, not wearing a seatbelt,
unprotected sex and stealing, suggesting ecological validity for this task (Lejuez et al., 2002).
Risk-Taking Questionnaire. In addition to the computerized assessment of risk-taking, we
also used a questionnaire items to assess actual risky behavior. These items include 10 yes-no
questions used previously (Lejuez et al., 2002). Directions asked children if they have “engaged
in the following behaviors over the past 12 months?” Due to item overlap with our measure of
child delinquency, we excluded 6 items from this scale that were more closely related to
delinquency. One additional item was removed from the current study after ten families refused
to participate in the study based on the item’s content (“Had sexual intercourse without a
condom?”). Remaining items included, “ridden a bicycle or motorcycle without a helmet (even
once)”, “gambled for real money”, and “ridden in a car without wearing your seatbelt (even
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once).” Items were summed for analyses such that high scores indicated great risk-taking
behavior. Children’s scores ranged from 0 to 3. Internal consistency was not computed due to
using count variables (i.e., yes-no).
Impulsivity
Impulsivity was also assessed using two measures to validate our methods of measurement
and to capture multiple aspects of the construct. Caregivers completed a questionnaire measure
reporting on the impulsivity of the child and children engaged in a laboratory computer task.
Point Scoring Reaction Time Task. The Point Scoring Reaction Time Task (PSRT, Avila,
2001) is a computerized task designed to measure individual differences in impulsivity,
sensitivity to punishment, and sensitivity to reward. Participants perform a task measuring
reaction time (RT) in the presence of cues for punishment (a red circle) and reward (points). This
task was modified from the version used in children (Colder & O'Connor, 2004). The task
involved 20 practice trials and 4 experimental blocks, each of which included 50 3-second trials.
The experimental blocks were administered in a fixed order- pre-reward, reward, punishment,
and post-punishment. In each trial, a colored circle was presented above a two-digit number, and
the participant’s task was to push the appropriate response button depending upon whether the
number is odd or even. The stimuli were the same across the 4 blocks. Correct discriminations
were rewarded by earning a variable number of points, which depended on reaction time (earned
points = 635/RT in ms.). Faster RTs were rewarded with more points. Incorrect discriminations
were punished with a loss of points. The pre-reward block included children responding to items
with no reward. However, they could lose 3 points for incorrect responses. Before beginning the
reward block, the participant was told to ignore the circles, and that they would be rewarded for
correct discrimination. Before initiating the punishment block, participants were told that
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responding to either an odd or even number when it was accompanied by a red circle will lead to
a loss of 50% of total points. Thus, a red circle became a cue for potential punishment. Of the
50 trials, 4 include a red circle (aversive trials). Prior to initiating the post-punishment block,
participants are told that a red circle will not cause a loss of points, and they should respond
during these trials. The PSRT described in this study includes three changes from the original
task used by Avila (2001). First, the trial length was changed from 2 to 3 seconds to allow
children more time to discriminate between odd and even numbers. Second, the number of
points lost for incorrect responses was changed from 5 to 3 points so that children’s motivation
was not reduced during the task. Finally, a pre-reward trial was added so that a comparison of
reaction times between reward and no reward could be examined.
The number of red circles responded to during the punishment block (passive avoidance
errors) provides a measure of impulsivity, such that high levels of red circles responses suggests
high levels of impulsivity. Passive avoidance errors predict externalizing symptoms but not
internalizing symptoms, suggesting ecological validity of the tasks (Colder & O’Connor, 2004).
Impulsivity has been defined as the failure to withhold a motivated response that will lead to
punishment or as a deficit in passive avoidance learning (Gray, Owen, Davis, & Tsaltas, 1983).
The range of errors on this task was 0-4.
Sensitivity to Punishment Sensitivity to Reward Questionnaire. Caregiver report of the
“impulsivity/fun seeking” scale of the Sensitivity to Punishment Sensitivity to Reward
Questionnaire (SPSRQ)-child version (Colder & O'Connor, 2004) was used to asses impulsivity.
This scale consists of 7 items, including “your child has a lot of difficulty ending a fun activity”
and “your child has difficulty staying focused on their school work in the presence of an
attractive alternative.” Caregivers responded using a 5-point Likert scale (1 = strongly disagree
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to 5 = strongly agree). The SPSRQ-child version was adapted from the SPSRQ, which is an adult
self-report measure of behavior (Torrubia & Tobena, 1984). All 4 subscales of the SPSRQ-child
version have been found to be reliable (standardized α’s = .69-.87; (Colder & O'Connor, 2004).
The impulsivity/fun seeking scale has also demonstrated convergent validity, with high levels
(but not low levels) of impulsivity/fun seeking associated with psychophysiological measures of
disinhibition/impulsivity (heart rate reactivity: p < .01; Colder & O’Connor, 2004). Mean scores
were computed and used for analyses. Scores ranged from 1.4 to 4.3. The internal consistency of
this scale in the current sample was modest (α = .66).
Unsafe Neighborhood. Parents’ perceptions of neighborhood safety were assessed using
items adapted from the Self-Care Checklist (Posner & Vandell, 1994). This measure consists of 6
items regarding their feelings of personal safety as well as the safety of their child. High scores
on this measure indicated feeling unsafe and/or that the neighborhood was dangerous for their
child. Sample items include, “How safe do you feeling coming home alone?” and “How safe do
you think it is for your child to play outside when you are home?” Parents responded on a 6point Likert scale ranging from 1 = Very Safe to 6 = Very Unsafe. Mean scores were computed
and used for analyses, where higher scores indicated more unsafe perceptions of the
neighborhood. These items have been used previously in the ongoing Child Development
Project, and safety has been shown to be associated with higher socioeconomic status (r = .38),
intact marital status (r = .33) and lower levels of child externalizing behavior (r = -.32) with an
internal consistency of .90 (Pettit et al., 1999). The internal consistency in the current sample
was good (α= 0.87).
Parental Monitoring. Caregiver reports on the Parental Monitoring and Knowledge
Questionnaire were used to assess parental monitoring, or parents’ knowledge of the child’s
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whereabouts, activities and associations (Stattin & Kerr, 2000). Previously, the “monitoring”
scale of this questionnaire has been linked to lower incidences of normbreaking behavior, r = .34, the internal consistency of parent-reported items was .89, and parents’ and children’s reports
correlated at .38. Using 5-point Likert scales (1 = never to 5 = always), caregivers answered
nine questions about their knowledge of their children. Sample items included, “Do you know
where your child goes and what they do after school?” and “In the last month, have you ever had
no idea of where your child was at night?” Items were reverse coded with higher scores
indicating lower levels of monitoring. Means were computed and used for analyses. The internal
consistency in the current sample was modest (α = 0.68).
Physical Activity. Frequency of physical activity was assessed using caregiver reports of
their child’s activities. The questionnaire items included “What type of physical activities (e.g.,
playing sports, riding bikes) does your child participate in” followed by “How often does your
child engage in each of the activities”. Parents responded using a 7-point scale (0 = never to 6 =
5 or more times a week). Two advanced graduate students then reviewed each of the activities
provided by caregivers to ensure that they were indeed physical in nature. The highest frequency
of physical activity was then identified and used for analyses.
Child Delinquency. Child delinquency was assessed using child report of Fergusson’s
(1999) delinquency items. Children were asked to indicate whether they had engaged in a
particular behavior in the past year by indicating yes or no on 14 items including “stolen or tried
to steal something worth $5 or less,” “skipped school without parents’ permission,” and “hit or
threatened to hit someone (other than a family member).” This scale has been shown to be
associated with many ecological factors such as family SES, parental conflict, mother/child
interaction, parental alcoholism and parental criminal offending (Fergusson & Horwood, 1999).
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During the consenting procedures, interviewers reassured children that all answers were private
and parents would not be told their responses to any of these items. Scores were summed and
used for analyses. Children’s scores ranged from 0 to 4, out of a potential maximum of 14.
Data Analytic Strategy
SAS 9.1 statistical software was used to examine study hypotheses. Correlations,
descriptive statistics (means and standard deviations), tolerance and variance inflation factor
(VIF) values were first examined to test for multicollinearity. If tolerance was below 0.1 or VIF
above 10, then there would be indication of multicollinearity issues (Kutner, Nachtsheim &
Neter, 2001). A series of regression analyses were then used to evaluate the relation between
impulsivity and delinquency as well as the relation between risk-taking and delinquency.
Impulsivity and risk-taking were included in the same model to identify unique predictors of
delinquency. Simultaneous regression was used to determine unique effects. Additionally,
simultaneous regression is more appropriate than stepwise regression for small sample sizes
(Tabachnick & Fidell, 2001). Following, regression analyses were used to examine
neighborhood safety, parental monitoring, and physical activity (separately), as interactive
effects of the relation between both impulsivity and risk-taking and delinquency. Note that age,
gender, race and family income were examined as covariates in the regression model, as previous
research has found demographic differences in delinquency (Coie & Dodge, 1998). All
independent variables were centered prior to creating the interaction terms and prior to
estimating the regression models to aid in the interpretation of the interactions. In an effort to be
mindful of the relatively small sample size of the current study and to reduce the number of
parameters estimated in a single model, interactions were examined in separate regression
models. Significant interactions were conditioned at high (+1 SD) and low (-1 SD) levels of the
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moderator to determine the nature of the interaction (Aiken & West, 1991). It was assumed that
with the nature of delinquency in child, our outcome variable would be positively skewed.
However, the decision not to transform data was made because many times transformation does
not solve the problem of non-normality and can fundamentally alter the relationship between the
independent and dependent variables (Allison, 1999). Additionally, a Bonferroni correction
method was not used based on concerns with multivariate statistics and the reluctance to increase
Type II error (Perneger, 1998).
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Chapter 5
Results
Descriptive Statistics
Frequencies of delinquency items are reported in Table 1. The most commonly endorsed
delinquent behavior was “hit or threatened to hit someone (other than family member).” Means,
standard deviations, and correlations are reported in Table 2. The risk-taking questionnaire
demonstrated concurrent validity with child delinquency (r = 0.24, p < .05) in the current
sample; however, it did not demonstrate convergent validity with our risk-taking task (BART; r
= -0.04, p > .05). The impulsivity items also demonstrated concurrent validity with child
delinquency (r = .29, p < .05); however, although relations were in the expected direction, the
measure was not significantly correlated with the impulsivity task (PSRT; r = .15, p > .05).
Other correlations revealed that age was significantly positively associated with the risk-taking
task (BART), but negatively associated with the impulsivity task (PSRT). Race was significantly
positively associated with the impulsivity and risk-taking questionnaires, indicating that minority
status was related to higher levels of these constructs. Family income was significantly positively
associated with the risk-taking task and age. Unsafe neighborhood was significantly positively
associated with the impulsivity questionnaire items and negatively associated with family
income, indicating that unsafe perceptions of neighborhoods were related to higher levels of
impulsivity and lower levels of family income. Physical activity was significantly negatively
associated with race and unsafe neighborhood, indicating that higher levels of physical activity
were related to Caucasian status and safer perceptions of neighborhoods. Based on correlations,
variance inflation factors (VIF) and tolerance (TOL), there was no evidence of multicollinearity
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among impulsivity (items: TOL = .78, VIF = 1.28; task: TOL = .81, VIF = 1.23) or risk-taking
(items: TOL = .86, VIF = 1.16; task: TOL = .83, VIF = 1.20) variables.
Regression Analyses
Questionnaire Items. Child delinquency was simultaneously regressed on the impulsivity
and risk-taking questionnaire items, unsafe neighborhood, parental monitoring, physical activity,
age, sex, race and family income to examine unique associations (See Table 3). As expected,
both impulsivity and risk-taking were significantly positively associated with child delinquency.
Unsafe neighborhood, parental monitoring, physical activity and all demographic variables were
unrelated to child delinquency.
Interactions Between Impulsivity Items and Contextual Factors. The interaction between
impulsivity and unsafe neighborhood was then added to the model; however, no significant
interaction was found (B = -.14, p = .51). Next, the impulsivity and parental monitoring
interaction was added to the model and no significant interaction was found (B = .69, p = .33).
Lastly, the impulsivity and physical activity interaction was added to the model and no
significant interaction was found (B = .02, p = .85).
Interactions Between Risk-taking Items and Contextual Factors. The interaction between
risk-taking and unsafe neighborhood was then added to the model and no significant interaction
was found (B = -.09, p = .61). Next, the risk-taking and parental monitoring interaction was
added to the model and no significant interaction was found (B = -.26, p = .57). Finally, the risktaking and physical activity interaction was added to the model and no significant interaction was
found (B = .09, p = .18).
Computer Tasks. Child delinquency was then regressed on the impulsivity and risk-taking
computer tasks (PSRT and BART, respectively), unsafe neighborhood, parental monitoring,
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physical activity, and the demographic variables (See Table 4). There were no significant
associations in the model.
Interactions Between Impulsivity Task and Contextual Factors. The interaction between
impulsivity and unsafe neighborhood was then added to the model and no significant interaction
was found (B = .18, p = .85). Next, the impulsivity and parental monitoring interaction was
added to the model and no significant interaction was found (B = -.04, p = .99). Lastly, the
impulsivity and physical activity interaction was added to the model and no significant
interaction was found (B = .23, p = .53).
Interactions Between Risk-taking Task and Contextual Factors. The interaction between
risk-taking and unsafe neighborhood was then added to the model and no significant interaction
was found (B = .00, p = .98). Next, the risk-taking and parental monitoring interaction was added
to the model and no significant interaction was found (B = -.01, p = .75). Finally, the risk-taking
and physical activity interaction was added to the model and a significant interaction was found
(B = -.01, p = .02). At low levels of physical activity, risk-taking was positively associated with
child delinquency (B = .04, p = .02). However, at high levels of physical activity, risk-taking and
child delinquency were unrelated (B = -.01, p = .36).
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Chapter 6
Discussion
The current study extended previous research by examining potential moderating effects
of contextual factors on the links between both risk-taking and impulsivity and child
delinquency. Additionally, the study attempted to replicate previous findings suggesting that
impulsivity and risk-taking are related to delinquency (e.g., White et al., 1994; Leas & Mellor,
2000) and that the effects of impulsivity on delinquency are greater in at-risk neighborhoods
(Lynam et al., 2000). Findings suggested impulsivity and risk-taking are positively related to
child delinquency as measured by self-report questionnaires. Moreover, physical activity
moderated the association between risk-taking propensity and child delinquency, such that the
effect of risk-taking on delinquency was greater in children who engaged less frequently in
physical activity.
As expected, impulsivity and risk-taking were positively associated with delinquency
even when both variables were included in the same model, specifically when using
questionnaire data. This indicates that these constructs are uniquely related to delinquency even
when also considering the variance associated with the other temperament construct, as well as
demographic and contextual factors. Current findings are consistent with previous research
predicting adolescent delinquency from impulsivity and risk-taking propensity (Tremblay et al.,
1994; Leas & Mellor, 2000). The current study also extends questionnaire measure findings by
suggesting that these constructs uniquely account for variance in delinquency, providing
evidence for these relations in pre-adolescence. Impulsivity is believed to result from behavioral
disinhibition, or the tendency to act with less forethought than do most individuals of equal
ability and knowledge (Dickman, 1993). This can lead to delinquent behavior in children
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directly, by interfering with their ability to control behavior and think about future consequences
and indirectly by causing academic problems leading to early school dropout and subsequent
delinquent behavior (Moffitt, 1993). In contrast, risk-taking develops from valuing sensationseeking over the anxiety of potential negative consequences of the behavior (Zuckerman, 1994).
Thus, delinquency results from balancing the negative consequences of behavior with the
perceived positive consequences (Gullone & Moore, 2000).
Contrary to expectation, the laboratory task measures of impulsivity (PSRT) and risktaking (BART) were not related to delinquency. This was inconsistent with previous studies in
which the BART predicted delinquent behavior independent of impulsivity (Aklin, Lejuez,
Zvolensky, Kahler, & Gwadz, 2005) and various performance-based impulsivity tasks predicting
delinquent behavior (White et al., 1994). Our non-significant finding for the PSRT task may be
due to the limited range of the impulsivity variable. Impulsivity was measured by passive
avoidance errors, which were based on only 4 punishment trials in which red circles were
presented and may have restricted our variability. The BART, though positively correlated, was
statistically unrelated to delinquency. This may be due to the low levels of risk-taking measured
in this younger, community sample. The mean for this task in our pre-adolescent sample (24)
was considerably less than an inner-city adolescent sample (38) previously reported (Lejuez,
Aklin, Bornovalova, & Moolchan, 2005), and this difference may have attenuated the relation to
delinquency.
Note, however, that current findings associated with the laboratory measures indicate that
physical activity is a moderator of the relation between risk-taking propensity and child
delinquency. It appears that physical activity may provide a protective function against risktaking and its link to delinquency. However, children engaging in little or no physical activity are
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vulnerable to the temptations associated with risk-taking propensity (i.e., delinquent behaviors).
This extends previous research by further understanding the nature of the relation between risktaking and delinquency in children. Physical activity appears to be important factor to consider in
the development of childhood problem behavior, based on evidence suggesting that physical
activity has a positive impact on adolescent mental health (e.g., Fredricks & Eccles, 2005) and
reduces the likelihood of risky behaviors (e.g., Nelson & Gordon-Larson, 2006). Physical
activities may provide children with an environment with adult supervision and expose them to
prosocial peers. This protective feature of physical activity is also consistent with research
demonstrating a stress-buffering effect on anxiety (Carmack et al., 1999) and a relation to
reduced risk for substance use (e.g., Werch et al., 2005). However, physical activity showed no
significant interactions with impulsivity or either of the questionnaire measures. This may be due
to the open-ended nature of our measure, which may have missed certain activities that parents
did not consider to be related to exercise.
Surprisingly, neither parental monitoring nor neighborhood safety moderated any
relations between impulsivity or risk-taking and delinquency. One potential explanation may be
due to our neighborhood variable differing slightly from variables used previously. Lynam and
colleagues (2000) characterized neighborhoods by SES while the current study used perceptions
of neighborhood safety. Although safety is a key component of neighborhood disadvantage
(Wandersman & Nation, 1998) it is only a single characteristic of the neighborhood. This may
explain why our findings failed to replicate the impulsivity by neighborhood interaction (Lynam
et al., 2000). Further, using perceptions of safety is a less objective measure of the neighborhood
and official crime records may have produced a different result.

29
In addition, there were no significant interactions between parental monitoring and either
risk-taking or impulsivity. One potential explanation may be the younger age range of the
sample. Parental monitoring has been shown to limit problem behavior as well as moderate peer
influences typically in adolescent samples (Pettit et al., 1999). The pre-adolescent age group in
the current study did not show either of these effects and thus the effects of parental monitoring
may be more robust when children reach adolescent and demonstrate more severe risky and
delinquent behaviors (i.e., drug use, sexual riskiness). Further, there was a limited range of our
parental monitoring variable, as no parents in the current sample reported extremely high levels
of poor monitoring (up to 2.1 out of 5). Also, this scale demonstrated a low internal consistency,
which may have limited the ability to detect significant effects.
Limitations, Conclusions and Implications
The current results need be considered in the light of their methodological limitations.
First, this sample was small in size (N = 89) and may not have been powerful enough to detect
certain effects. Secondly, the current study is cross-sectional in nature and thus longitudinal data
is needed to fully understand the developmental implications of these associations. In addition,
this was a community sample and children did not report high levels of delinquency. On average,
children reported 0 or 1 delinquent behavior in the past year (M = 0.5, SD = 0.9); however the
base rate was expected to be low because these were serious delinquent behaviors and thus
indicate early engagement in child delinquency. Future studies should examine these relations in
more severe delinquent populations and in lower SES, at-risk communities. Further, the risktaking questionnaire consisted of only three items due to item overlap and thus there was a
restricted range for this variable. Additionally, the physical activity variable was measured using
an open ended question which made not account for the fully range of physical activity of the
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child. The current study also employed self- and parent-reports. Although self-reporting is
generally accepted as valid (e.g., Thornberry & Krohn, 2002), it would be useful for future
studies to assess constructs using more objective measures such as legal records and
neighborhood crime rates. Finally, internal consistencies of the impulsivity and monitoring
measures in the current study were modest, which may have attenuated findings. Future studies
using more internally consistent measures are needed.
Despite these limitations, physical activity appears to impact the relation between risktaking propensity and child delinquency, suggesting that physical activity may be a protective
factor to consider in future preventive interventions. Children demonstrating high levels of risktaking propensity may benefit from organized extracurricular activities such as sports or other
forms of exercise to reduce the likelihood of engaging in behaviors associated with risk-taking
such as cigarette smoking (Lejuez et al., 2005). One intervention involving physical activity,
Project SPORT, found long-term sustained effects of high-school students’ reports of marijuana
and cigarette use at 12-months postintervention (Werch et al., 2005). Future studies evaluating
the effects of physical activity in school- and community-based interventions in preadolescent
children is needed, particularly for those with higher risk-taking tendencies. If physical activity
interventions prove to be effective in younger youth, they may prevent predisposed children from
engaging in risky behavior and the potential serious legal consequences.
Child delinquency is a costly public health problem in our society. Taxpayers are
burdened with the increase in multiple interventions provided by agencies such as special school
services, child welfare services, and mental health agencies, such as family counseling centers.
Further, there are barriers that often exist between agencies that include poor data sharing which
like result in duplicated assessment and unintegrated service (Loeber & Farrington, 2000). The
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cost to society to a single chronic youth offender for 4 years of offending as a juvenille and 10
years of offending as an adult is between $1.7 to $2.3 million (Cohen, 1998). Physical activity is
an inexpensive prevention strategy that may reduce engagement in delinquent behavior,
particularly for at risk youth.
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Table 1. Delinquency Item Frequencies

Item
1. Purposely damaged property (not family members)

N (%)
3 (3)

2. Stolen or tried to steal something worth more than $50

0 (0)

3. Purposely set fire to property, or tried to

2 (2)

4. Used alcohol with parents permission

0

5. Carried a hidden weapon

0

6. Stolen or tried to steal something worth $5 or less

9 (10)

7. Used marijuana or hashish

0

8. Sold marijuana or hashish

0

9. Attacked someone with the idea of seriously hurting or killing them

2 (2)

10. Stole things from parents or family members

10 (11)

11. Hit or threatened to hit someone (other than family member)

14 (16)

12. Smoked cigarettes

0

13. Skipped school without parents’ permission

1 (1)

14. Been in trouble with the police

6 (7)

Contextual Influences on Delinquency 48

Table 2. Correlations, Means, Standard Deviations of study variables
Variable

M

SD

1

2

3

4

5

6

7

8

9

10

11

12

Outcome
1. Child Delinquency

.53

.93

-

2. Impulsivity (items)

2.75

.56

.29*

-

3. Risk-taking (items)

1.19

.84

.25*

.17

-

4. Impulsivity (PSRT)

.13

.18

-.18

.15

-.17

-

5. Risk-taking (BART)

24.45

11.44

.17

.05

-.04

-.21

6. Age

10.44

1.14

.10

.05

.13

-.34*

.26*

-

7. Sex

1.44

.50

-.16

-.17

-.12

.15

-.20

-.08

-

8. Race

1.26

.44

.08

.26*

.27*

.09

-.19

-.07

.00

9. Family Income

62,666

50,916

.16

-.10

-.01

-.16

.23*

.26*

-.02

-.18

-

10. Unsafe Neighborhood

1.87

.78

-.06

.21*

.01

-.01

-.13

-.17

.21

.06

-.23*

11. Parental Monitoring

1.35

.27

.11

.23

.14

.08

-.02

.09

-.08

.15

.03

.14

-

12. Physical Activity

4.67

1.87

.01

-.16

.10

-.10

-.01

-.04

-.20

-.25*

.10

-.26*

.06

Predictor

-

Demographic

-

Moderator
-

-

M = mean, SD = standard deviation, BART = Balloon Analog Risk Task, PSRT = Point Scoring Reaction Time, Sex (1 = male, 2 =
female), Race (1 = Caucasian, 2 = Minority); *p ≤ 0.05
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Table 3. Child Delinquency regressed on Questionnaire Items
F(9,74) = 2.07, R2 = 0.20
Variable
Impulsivity (items)

B
.56

SE
.20

t
2.78**

Risk-taking (items)

.24

.13

1.95*

Unsafe Neighborhood

-.12

.14

-.90

Parental Monitoring

-.00

.38

-.00

Physical Activity

-.02

.06

-.31

Age

-.01

.09

-.07

Sex

-.05

.22

-.23

Race

-.01

.25

-.04

Family Income

.00

.00

1.67

*p ≤ .05, **p ≤ .01
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Table 4. Child Delinquency regressed on Computer Tasks
F(9,65) = 1.14, R2 = 0.14
Variable
Impulsivity (PSRT)

B
-.75

SE
.74

t
-1.00

Risk-taking (BART)

.01

.01

1.06

Unsafe Neighborhood

-.07

.16

-.43

Parental Monitoring

.64

.44

1.44

Physical Activity

.00

.08

.06

Age

-.06

.12

-.53

Sex

-.26

.25

-1.06

Race

.23

.30

.80

Family Income

.00

.00

1.07

*p ≤ .05, **p ≤ .01
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Figure 1.
Association between risk-taking propensity (measured by the BART) and child delinquency at
high and low levels of physical activity
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